Objectives To establish the relative cost effectiveness of postnatal support in the community in addition to the usual care provided by community midwives. Design Randomised controlled trial with six month follow up. Setting Recruitment in a university teaching hospital and care provided in women's homes. Participants 623 postnatal women allocated at random to intervention (311) or control (312) group. Intervention Up to 10 home visits in the first postnatal month of up to three hours duration by a community postnatal support worker. Main outcome measure General health status as measured by the SF-36 and risk of postnatal depression. Breast feeding rates, satisfaction with care, use of services, and personal costs. Results At six weeks there was no significant improvement in health status among the women in the intervention group. At six weeks the mean total NHS costs were £635 for the intervention group and £456 for the control group (P = 0.001). At six months figures were £815 and £639 (P = 0.001). There were no differences between the groups in use of social services or personal costs. The women in the intervention group were very satisfied with the support worker visits. Conclusions There was no health benefit of additional home visits by community postnatal support workers compared with traditional community midwifery visiting as measured by the SF-36. There were no savings to the NHS over six months after the introduction of the community postnatal support worker service.
Introduction
The extent of enduring physical and psychological morbidity after childbirth and the potential consequences for infants may be unrecognised by health professionals. [1] [2] [3] Although the effectiveness of elements of traditional postnatal care has been questioned, 4 the importance of emotional support for women after childbirth has been emphasised. 5 While the total annual cost of maternity care in England and Wales is around £1.1 billion, there is little evidence of the appropriateness, clinical effectiveness, or efficiency of the care provided. 6 There is increasing evidence of the beneficial effect of social support on health during pregnancy and labour and in encouraging successful breast feeding. [7] [8] [9] It may also help in the treatment of postnatal depression. 10 In the Netherlands, a maternity aide provides care in the woman's home postnatally, 11 but in the United Kingdom there is no model offering similar postnatal support.
We undertook a randomised controlled trial to assess whether additional postnatal support provided by trained community postnatal support workers could have a positive effect on women's general health and cost savings to the NHS.
Methods
Study population-The trial was approved by the local research ethics committee, and women were recruited on postnatal wards from October 1996 to November 1997. The planned trial population was women aged 17 years or over who delivered a live baby and lived in the area served by community midwives at the recruiting hospital. Information on the trial was given to women from the 32nd week of pregnancy. Women who could not give informed consent or communicate in English or who had a baby in the special care baby unit for more than 48 hours were excluded.
Intervention-The planned postnatal intervention aimed to help women rest and recover after childbirth. Midwives were involved in formulating the intervention and defining the support workers' role and their eight week training programme. This aimed to enable the support workers to provide effective practical and emotional support, including helping the mother gain confidence in caring for her baby and reinforcing midwifery advice on infant feeding. The support workers achieved their national vocational qualification (level 2) postnatal care award and completed endorsement units accredited to the domiciliary care award and competence in the care of young children. All women in the trial were offered postnatal care at home by community midwives. The intervention group were also offered 10 visits from a support worker for up to three hours per day in the first 28 postnatal days.
Outcomes and follow up-Postal follow up questionnaires were issued at six weeks and six months postnatally. The primary outcome measure was the short form-36 (SF-36) general health perception domain measured at six weeks. 12 Secondary outcomes were the other SF-36 domains, the Edinburgh postnatal depression scale, 13 the Duke functional social support scale, 14 and breast feeding rates. To have an 85% chance of detecting as significant (at the two sided 5% level) a five point difference between the two groups in the mean SF-36 general health perception scores, with an assumed standard deviation of 20.00 15 and a loss to follow up of 20%, 360 women (720 in total) in each group were required.
Statistical analysis-All analyses were completed on an intention to treat basis. Demographic and clinical data were compared between the two groups. The health status scores (SF-36, Edinburgh postnatal depression scale, Duke functional social support scale) were assumed to be continuous measurements and were compared with t test or Mann-Whitney U test. For categorical data we used 2 test or Fisher's exact test. We estimated non-parametric bootstrap centile confidence intervals for the difference in mean scores between the groups. 16 Assignment-Individual women were randomly allocated to intervention or control group with sequentially numbered, sealed opaque envelopes. The allocation schedule was prepared in advance by using random digit tables. The process achieved a balanced randomisation and concealed the group of allocation from all parties until after recruitment.
Economic analysis-The aim of the economic evaluation was to compare costs and outcomes at six weeks and at six months after delivery. All costs were identified, measured, and valued from an NHS perspective. Secondary analysis compared use of social services and personal expenditure. The support workers and midwives recorded the number of their visits to each woman. Visit costs were estimated by multiplying the duration of the visit in minutes by salary per minute. Women reported contacts with general practitioners, health visitors, hospitals, and mental health services and use of social services and personal expenditure. We used data on local costs to value all resources except contact with general practitioners, health visitors, and social services, which were valued using national estimates.
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Results
Recruitment-We recruited 623 women: 311 intervention, 312 control (figure). There were no significant differences between groups in 26 birth details or 88 socioeconomic details, except for incidence of twins, use of transcutaneous electrical nerve stimulation (TENS) machines during labour, and adults living with the mother (table 1) . There was a one year mean difference in age between the recruited women and those who declined to take part (95% confidence interval 0.5 to 1.6), though this difference was not clinically important. The women who consented to take part were more likely to be white (P = 0.001) and to have had an elective caesarean section (P = 0.02), suggesting some self selection among women who perceived the need for additional support. The most commonly reported reason for not taking part was the availability of other help at home.
Intervention-Most women received six visits from a support worker, and 48 (15%) received 10 visits. Thirty eight women (12%) declined all visits but were included in the follow up and analysis. The length of visits ranged from 10 to 375 minutes, with most time spent on housework (38%), talking with the mother (23%), dealing with the baby (9%), dealing with other siblings (8%), bottle feeding (7%), talking about the baby (6%), and discussing breast feeding (3%). 
Outcome at six weeks
Health status-At six weeks 551 (88.4%) women returned their questionnaire, with a 93% minimum completion for all the main outcomes. There was no evidence of a difference between the two groups in the primary outcome (table 2) . There was evidence of a difference in physical functioning, social functioning, and scores for physical role limitation, indicating better self perceived health in the control group. There was some evidence of a difference in mean scores on the Edinburgh postnatal depression scale in favour of the control group (P = 0.05). There was no evidence of a difference in scores on the Duke functional social support scale or rates of breast feeding between the two groups. Satisfaction with services-There was a high level of satisfaction with the support worker service, which fulfilled a range of needs, but no difference between groups in satisfaction with their midwife, health visitor, and general practitioner. More women in the intervention group reported that their partner was supportive (P = 0.04).
NHS resource use and costs-There were no significant differences between the two groups in resource use or costs for any NHS service for which data were collected, except for the support worker service. The difference in mean total NHS costs per woman of £179.58 (table 3) was mainly because of the additional costs of providing the support worker service to the intervention group. This cost difference was significant (P = 0.001).
Outcome at six months
Health status measures-At six months 493 (79.1%) women returned their questionnaire. There was no evidence of differences in health status scores (SF-36, Edinburgh postnatal depression scale, and Duke functional social support scale) and rates of breast feeding between the two groups (table 4) .
Costs of the support worker service-On average women received six visits from support workers, who spent 143 minutes per visit (median 150 minutes) and 24 minutes on travel and administration. Visit costs comprised staff time (84%), travel expenses (8%), NHS resource use and costs-At six months there were no significant differences between the groups in NHS resource use except for the support worker service. The mean (SD) total NHS cost for the intervention group was £815.20 (£564.70) and for the control group was £638.9 (£500.40). The mean difference in total NHS costs between the groups was £178.61 (95% confidence interval £79.60 to £272.40) (table 5).
Discussion
The trial was established to assess whether there were any positive outcomes for the women in the intervention group. The data indicate no improvements in health status for these women for any measures used. There was even an indication that some domains of health status in the intervention group may have worsened in relation to the control group.
As is typical of trials, the participants were self selected, but the only significant difference between the women who were recruited and those who declined to take part was a one year difference in mean age, which seems of little importance to health outcomes. There were very good rates of response and completion in those recruited. Although by chance more women with twins were recruited to the intervention group, the outcomes for these few women were no poorer than for all the other women.
Outcome measures
The generic SF-36 may have been too insensitive to detect change or distinguish differences in outcomes between the groups. Nevertheless, the trial had over 80% power to detect a 5 point difference in general health perception scores, which is the smallest change in score considered "clinically and socially relevant." 12 When we planned the trial we could not find any measures for evaluating women's experiences of motherhood. Further research is needed to establish the outcomes that mothers themselves value. The six week evaluation time point was selected because the Edinburgh postnatal depression scale is validated for use at this time 13 and to allow comparisons with results of other trials. Because the support worker visits ended at four weeks, however, the outcomes in the intervention group may be explained by women experiencing a positive effect while the intervention was in progress and a withdrawal effect when it ceased.
A trial that monitored an intervention of a stroke family worker also found no improvement in physical outcomes for carers or patients, who tended to be more helpless and possibly depressed. 18 The authors suggested that the support induced a passive response instead of improving patients' coping skills. A similar process could have operated here, whereby women in the control group quickly mobilised their available support, which continued to operate at six weeks. For women in the intervention group the support worker's presence may have disrupted this mobilisation of support and coping mechanisms so that at six weeks they were coping less well than women in the control group.
Satisfaction with support worker service
More than 75% of women in the intervention group thought the support worker service was better than expected, and some indicated that women could be charged for the service. A subsequent study on willingness to pay could place a financial value on the intangible benefits of the service. 19 Some women would have preferred the intervention to have lasted longer, perhaps six weeks, which may have provided more enduring benefits.
The perception of greater support from the partners of women in the intervention group echoes the findings of a trial of social support provided by a research midwife in pregnancy. 20 It found an enduring effect of support from partners in child care and with housework, shopping, and cooking. 21 There may also be long term positive effects of antenatal and early postnatal home visits for first time young mothers. 22 23 The results did not fully correspond with earlier positive findings of the impact of community based support on rates of breast feeding. 24 Our trial was not powered to detect significant differences in rates of breast feeding and use of secondary mental health or other services. The wider public health implications of such outcomes could not be explored within the trial.
Economic evaluation
There was no evidence that women receiving the support worker service used fewer NHS services than those receiving standard care at either six weeks or six months. The incremental cost of introducing a support worker service would therefore comprise mainly the costs of setting up and running the service. The main issue of uncertainty surrounds the cost of the developing service, which could be expected to evolve over time. We therefore used the sensitivity analysis to explore the cost implications of an increased throughput for the service. By limiting each visit to 120 minutes, with each support worker making a minimum of three visits a day, total costs per woman could be reduced from £179 to £151. By imposing these restrictions, however, the support workers would be unlikely to achieve their objectives because of lack of time.
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